We review the important changes made to the optics of the Interaction Regions (I&) in the collider since the conceptual design (SCDR) of 1990. The most significant modification is a new procedure for the / 3 squeeze. Three additional families of independently powered quadrupoles change the optics from injection to collision while the strengths of the final focus triplet quadrupoles are held constant. The phase advance from the interaction point (IP) to the arc quadrupoles is optimized to provide more effective positions of the local correctors for the IR. Two secondary foci where the IP is imaged have been incorporated symmetrically on both sides of the IP. Other changes include a significant reduction in the ppeak at injection, optimized configuration of the M = -I section, quadrupoles with 5 cm bore, minimized number of quad families, standard design of the vertical bends and reduced total length of the magnets. The optics allows for a wide range of values for a detector space at each IP. The time scenario for the p squeeze is considered as well.
I. INTRODUCTION
The design of the IRs at the SSC has undergone several modifications since the SCDR design [l] . At present there are four IRs in the collider, two in the East cluster and two in the West. Present plans call for the detectors in the East 1% to operate at lower p' than those in the West cluster. The modifications of the IR optics are the following : -exclusion of the final triplet quadrupoles from the p squeeze between injection and collision optics, thus providing an independent squeeze for each ring;
-including a secondary focus on either side of the IP; -providing a specific value of the phase advance across half an JR to simplify local IR corrections; -providing a wide range of possible values for detector space with minimal optical modifications; -use of standard 5 cm bore magnets in the IR.
Here we review the above changes and discuss the optical and geometrical properties of the various IR configurations. The above modifications to the IR have not affected the rest of the machine. quadrupoles are shown above the line and the defocussing quadrupoles below. As before, the optics is antisymmetric with respect to the IP. Each half IR is composed of three modules : the final triplet, the M = -I section and the tuning section. Besides the quadrupoles there are vertical dipoles placed in two steps, which bring the beams into collision. The final triplet quadrupoles and adjacent splitting dipoles are common to both rings. The beams share the same beam pipe inside these magnets. There is a vertical separation of 45 cm between the beams in the M = -I sections, which requires a 2-in-1 magnet design. The magnets in the tuning section in the two rings are separated by the standard vertical distance of 90 cm. The triplets focus the beams to extremely small sizes at the IP. Therefore, these magnets are quite strong and the beam is very sensitive to field errors in them. The most important change made in the present design is to keep these quadrupoles at fixed gradients during the p squeeze. can be placed anywhere between the two sets of dipoles without affecting the rest of the IR. To reduce the chromaticity at collision and provide the most detector space, this section was moved as far as possible from the IP.
MAIN IR MODULES

OPTICAL PROPERTIES
A primary optical goal is to provide a broad range of accessible low p' values. In the present design, the variable gradient quadrupoles can be tuned to a m i n i m u m p = 0.25 m for a detector free space of L* = 20.5 m, which is defined to be the distance between the I P and the triplet. However, the baseline design requires only p' = 0.5m at collision. This corresponds to a /?peak in the triplets of 9 km. This is the maximum value allowing a region of a good field quality in the 5cm bore triplet quadrupoles. Figure 2 shows the lattice functions across one-half of the IR at collision with p' = 0.5 m. It is envisaged that future upgrades will increase the triplet bore thus allowing p* = 0.25m to be achieved.
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At injection, p* is chosen to be 7 m which is when the chromaticity of the IR and the P p e a~ are a minimum. The &ak at injection is significantly reduced, from 1.3 km in the SCDR design to 670m at present, by reversing the polarity of the doublet quadrupoles QL4, QL5. In the earlier design the phase advance across an IR was kept constant during the squeeze so that only the sum of phase advances, px + py, across half an IR was held constant, but not each of the terms. Present plans include a set of local trim quadrupoles and sextupoles, correcting for the crossing angle [2] and 1R chromaticity [3] , located next to the quadrupoles in the arc cells adjacent to the IR. To optimize the above corrections, we require that px and py be separately constant during the p squeeze. The specific values chosen are px = 3 . 7 5~ and pLy = 3 a across half an IR and exchanged due to antisymmetry on the other side of the 1P. With 90' phase advance per cell in the arcs, this makes the phase advance between the IP and the outside cell quadrupoles to be a multiple of x/2, i.e. where for instance p: is the horizontal phase at an arbitrary F quad in the arcs. The above correctors are now at optimal positions with respect to the triplet quadrupoles, the main sources of IR perturbations. This choice also keeps the phase advance between adjacent IPS to be a12 (mod 2a) which minimizes the higher order chromaticity of the two IRs combined.
IV. MAGNET PARAMETERS
In the present design we use optimized, realistic parameters of the IR magnets. varying the gradients of the six quadrupoles in the tuning section. This requires that each tuning quad have an independent power supply. The variation of gradients during the / 3 squeeze is shown in Figure 3 . It is seen that only the power supply across QL8 will have a large swing from injection to collision and the other quadrupoles may use weaker power supplies. In contrast to the SCDR design, there is no reversal of polarity during the /? squeeze which makes the present design more robust. The transfer matrix across the IR and the phase advance across each half IR stay constant during the squeeze. This guarantees that the rest of the machine is unaffected in the absence of errors. The duration of the squeeze is chosen to be 100 seconds which is the least time consistent with magnet specifications for dI/dt and it is also the duration used at Fermilab. 
